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1.0 INTRODUCTION

This Work Plan is an addendum for the Quality Program Plan for the Risk-B ased Assessment,
Management, and Closure of Solid Waste Management Units and Areas of Concern at Naval Air
Station Fort Worth, Joint Reserve Base, Carswell Air Force Base, Texas, henceforth known as
Quality Program Plan, dated December 1998, prepared by Fanning, Phillips and Molnar. (FPM).
Any required clarification or addenda to the scoping documents that constitute the Quality
Program Plan are provided within the cdntext of this work plan addendum.

The purpose of this work plan addendum is to document the tasks planned to perform the risk-
based assessment, management, and closure of the Aerospace Museum Site (AMS), Area of
Concern (AOC) 8 at Carswell Air Force Base (AFB), Fort Worth, Texas. The work plan
addendum evaluates existing site data, refines conceptual site models, and identifies data gaps to
allow for the risk-based closure of the site. The project will provide risk-based closure
documentation that will determine site-specific target levels for contaminants and document
attainment of those target levels.

The assessments will be conducted in accordance with provisions of the Basic Contract
#F4 1 624-95-D-8003 and Delivery Order Number 23. Mr. Rafael Vazquez is the Air Force Base
Conversion Agency (AFBCA) Base Environmental Coordinator for Naval Air Station (NAS)
Fort Worth, Joint Reserve Base (JRB), the former Carswell AFB. Mr. Alvin Brown is the
AFBCA Field Engineer and Base Point of Contact (POC). Mr. Charles Pringle serves as the
Air Force Center for Environmental Excellence (AFCEE)fEnvironmental Restoration Base
Realignment and Closure team chief and as Contracting Officer's Representative.

The principal FPM personnel include Dr. Kevin J. Phillips, P.E., Program Manager; Mr. Gaby A.
Atik, P.E., Project Manager; and Mr. Thomas P. Doriski, Branch Manager. Mr. Doriski will also
act as Health and Safety Officer. Additional personnel will be selected from FPM staff as
needed. Dr. Atul Saihotra of RAM Group will be the principal risk assessor.

1.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

Refer to Section 1.1 of the Quality Program Plan, dated December 1998.

1.2 HISTORY OF PAST IRP WORK AT THE AEROSPACE MUSEUM SITE

The Aerospace Museum Site (AMS) (Figüré ILTF)is located along Spur 341, west of the North-
South primary instrument runway, south of AFP-4, and adjacent to Farmers Branch Creek. The
site is currently covered with grass and slOpes gently from northwest to southeast. This 12.5-acre
museum site has been used for display of various aircraft, vehicles, and storage equipment. A
record search indicated that an asphalt batching plant was previously located at the site. Also, a
B-52 bomber was previously stored and dismantled at the site, resulting in small chips of aircraft
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B-52 bomber was previously stored and dismantled at the site, resulting in small chips of aircraft
skin being buried in the surface soil. Carswell AFB personnel conducted a site survey on April
9, 1993, and reported the following:

• Several spots of stressed vegetation and dark oily spots near aircraft and ground vehicle
displays.

• Stressed vegetation along the west fence line and randomly throughout the aircraft display
area.

-

• A 55-gallon drum of material assumed to be waste grease.
• Discarded paint cans.
• A 55-gallon drum of an unknown cleaning compound.
• Several rusted and unidentifiable cans and drums.

In October 1994, representatives of AFCEE and Law Environmental, Inc. (LAW) met at the
AMS and found that the debris listed above had been removed. Neither surface staining nor
distressed vegetation were evident.

LAW conducted soil sampling activities at the AMS from October22 to 24, 1995 as part of a
Site Jnvestigation!Site Characterization. Forty-nine surface soil samples were collected from 0 to
2 feet using stainless steel hand augers following a grid layout of the site. Sampling locations
occurred at approximately 100-foot intervals. Samples were analyzed for metals, volatile organic
compounds (VOCs), and semi-volatile organic compounds (SVOCs). The Site Investigation/Site
Characterization Technical Report (LAW, 1996) indicated that VOCs and SVOCs detected at the
AJvI 5 were at concentrations less than the Texas Risk Reduction Standards (RRSs). The
background data collected for metals at this site were determined to not be representative of
basewide background concentrations; therefore, a comparison of detected metals concentrations
at the site to background were inconclusive.

Unified Services of Texas, Inc. (UST, Inc.) demolished and removed nine small structures and
concrete pads at the former AMS in May 1997. These removed structures included a wooden
shed, an electrical equipment box, two old concrete blast shields, two concrete pads, one
asphaltic concrete pad, a mobile fuel test system, soil piles, a rubble pile, and loose railroad ties.
The site was restored with clean backfill, compacted, and reseeded with native grass.

In 1997, Jacobs compared the results reported in the LAW Site Investigation/Site
Characterization Technical Report for the Aerospace Museum Site and Grounds Maintenance
Yard, against background concentrations as reported in the NAS Fort Worth JRB, Texas
Basewide Background Study (Jacobs, 1997). The evaluation indicated that toluene was detected
throughout the AMS at relatively low concentrations, SVOCs were detected at concentrations
below Soil/Air and Ingestion Standard for Industrial Use (SAl-md) Medium Specific
Concentrations (MSCs). Lead was the only inorganic analyte that required further
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evaluation. The evaluation indicated that toluene and polynuclear aromatic hydrocarbons
concentrations likely represented anthropogenic background levels and hence, VOCs and SVOCs
did not require further sampling. A single sample exceeded background concentrations and
MSCs for lead. The evaluation recommended sampling for lead in the area of a rubble pile in the
southeast portion of the site (subsequently removed by UST, Inc.).

In May 1997, Jacobs collected twenty-seven soil samples at the AMS in order to confirm the
analytical results collected by LAW in October 1995. Samples were analyzed for selected
metals, and were first prepared using the Synthetic Precipitate Leaching Procedure (SPLP). The
data evaluation concluded that beryllium was detected below the Practical Quantitation Limit
(PQL) but was thought to be a lab contaminant. Additionally, lead was detected above the PQL
in one sample. The evaluation noted that the Method Detection Limit (MDL) for lead was 0.0 16
milligram per Liter (mg/L) compared to the P.RS2 of 0.015 mg/L.

1.3 DESCRIPTION OF CURRENT STUDY

1.3.1 Project Objectives

The overall goal of this project is to provide risk-based closure documentation for the AMS in
accordance with Resource Conservation and Recovery Act Part B permit HW50289. Existing
site data were evaluated against appropriate riskiiaied closure cntena Areas where data
required for risk-based closure are deficient *éi*idithified. Specific tasks required to achieve
risk-based closure of the site include:

• Collection of soil samples for SPLP analysis to fill data gaps identified in the initial data
evaluation.

• Collection of soil samples for horizontal and vertical delineation of localized areas that
exceed site-specific target levels for closure.

• Implementation of incidental soil removal/interim removal actions to meet site-specific
contaminant target levels that will allow for risk-based site closure.

• Preparation of closure documentation in accordance with RRS 2

1.3.2 Project Scoping Documents

This document constitutes an addendum to the scoping documents (Quality Program Plan,
December 1998) required by the Statement of Work for this contract and delivery order.
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2.0 SUMMARY OF EXISTING INFORMATION

2.1 INSTALLATION ENVIRONMENTAL SETTING

Refer to Section 2.1 of the Quality Program Plan, dated December 1998.

2.2 SITE-SPECIFIC ENVIRONMENTAL SETTING

Previous investigative activities described 1.2 identified several contaminants above
their PQLs and/or background levels. The following subsections provide a summary of available
information and an analysis of available data.

2.2.1 Contaminant Sources and Contamination

This section provides an evaluation of available data against appropriate risk-based closure
cnteria.

Several metals and organic constituents were detected above their PQLs and/or background
levels. Therefore, closure cannot be achieved under Risk Reduction Standard Number I.

The attainment of RRS 2 requires the following criteria to be met:

The excavation and removal or decQntmit1aUon of all impacted media and solid waste
management units (SWfvfUs) at the site or remediation of contaminated media to either
PQLs, applicable RRS 2 MSCs or background concentrations, whichever is greater. Note
that the applicable cleanup standard for soil is the lowest of the MSCs for (i) ingestion of
soil, inhalation of vapors and particulates, and dermal contact with soil and (ii) soil
concentrations protective of groundwater.

Leachate obtained from soil samples using SPLP Method 1312 should not exceed the
Maximum Contaminant Level (MCL) or Texas Water Quality Standard, whichever is
lower.

The soil vapor measured at the site should not be greater than 1000 parts per million
(ppm) (either weight or volume basis).
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Comnarison of Site Concentrations with RRS 2 MSCs for Ingestion of Soil and Inhalation
of Vapors and Particulates from Soil

Table 2-1 compares the maximum concentration of constituents measured in October 1995 with
(i) the relevant RRS 2 MSCs for ingestion and inhalation of vapors and particulates from soil and
dermal contact with soil (SAl-md), (ii) PQL, and (iii) the basewide background levels. Note that
the highest of these is the applicable RRS 2. If the maximum concentration of a constituent of
concern exceeded the RRS 2, all samples with detected concentrations in exceedance of the RRS
2 were i4entified and tabulated in Table 2-2. The following are the key findings of the data
review:

• Lead concentration measured in 0T3840SA exceeds the RRS 2 (SAl-md).

• Benzo(a)pyrene concentration measured in OT38O1SA exceeds the RRS 2 (SAl-md).

• Benz(a)anthracene concentration measured in OT38OISA exceeds the RRS 2 (SAI-Ind).

* BenzoQ)fluoranthcnc concentration measured in OT3SOISA exceeds the RRS 2 (SAl-md).

• Dibenz(a,h)anthracenc concentration measured in OT3SO1SA exceeds the RRS 2 (SAl-hid).

• Bis(2-chlorocthyl)cther concentration measured in OT3SO1 SA exceeds the RRS 2 (SAl-md).

• N-Nitrosodi-n-propylamine concentration measured in OT380 ISA exceeds the RRS 2 (SAl-
Ind).

Concentrations of all the other constituents were below their respective RRS 2.

Non-detected results were considered along with the detected results in calculating the
concentration term. A proxy value is assigned for non-detected contaminants when the
contaminant is detected in some samples but not in others for the purpose of calculating the
concentration term. Sample nomenclature above with the subscript "p" indicates a proxy value,
which was assigned to a sample in accordance wi&the Texas Natural Resource Conservation
Commission (TNRCC) memo dated July 23, 1998 and described below:

1. In cases where a chemical has been detected several times or is expected to be a contaminant
of concern (COC) due to the nature of the site activities, the proxy value for the highest non-
detected value should be determined by the following criteria:

If other detected data are above SQL, Proxy = SQL
If other data are below SQL, Proxy = ½ SQL
If all other data are non-detect (ND) and SQL< HBL Proxy = 0
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where,

SQL is sample quantitation limit,
MDL is method detection limit, and
HBL is health-based level. -

2. Tn cases where a chemical is predominantly non-detect and there is no reason to believe the
chemical is expected to be a COC due to the nature of the site activities, the MDL should be
compared to the HBL and the proxy for the highest non-detected value should be determined
as follows:

TfMDL<or20%ofHBL Proxy=O
If MDL is in the range of 20% - 100% of T-JBL Proxy = ½ MDL
If MDL>HBL Proxy=MDL

Comnarison of Site Concentrations with RRS 2MSCs Protective of Groundwater

Table 2-1 compares the maximum concentration of constituents measured in October 1995 with (i)
the relevant RRS 2 MSCs for protection of groundwater-industrial scenario (GWP-Ind), (ii) PQLs,
and (iii) the basewide background levels. Note that the highest of these three values is the
applicable RRS 2. If the maximum concentration of aconstituent of concern exceeded the RRS 2,
then all samples with concentrations in exceedance of the RRS 2 were identified. These are also
tabulated in Table 2-2. The following are the key findings of the data review:

• Beryllium concentrations measured in OT3S24SA, OT3825SA, 0T3827SA, OT3842SA and
OT3844SA exceed the RRS 2 (basewide background).

• Lead concentrations measured in OT3SO1SA, OT38O4SA, OT38O7SA, OT3SI2SA,
0T3814SA, OT38I6SA, 0T3822SA, 0T3824SA, 0T3832SA, 0T3840SA, 0T3846SA,
0T3847SA, OT3S4SSA, oT3SSISA;}thd OT3S5OSA exceed the RRS 2 (basewide

background).
• Nickel concentrations measured in OT38OISA, 0T3802SA, 0T3806SA, OT3SO9SA,

OT3811SA, OT38I5SA, OT3817SA, OT3SISSA, 0T3821SA, 0T3825SA, 0T3826SA,
0T38275A, OT3828SA, 0T3829SA, 0T38335A, 0T3835SA, OT3836SA, 0T3838SA,
0T38405A, OT3 841 SA, OT3 842SA, 0T3843SA, OT3844SA, OT3846SA, 0T3847SA,
OT3S48SA, OT3849SA, and OT3S5OSAexcevd the RRS 2 (basewide background).

• Chromium concentration measured in OT3SO1SA exceeds the RRS 2 (basewide
background).

• Benz(a)anthracene concentrations measured in OT38OISA, 0T3814SA, and 0T38515A
exceed the RRS 2 (PQL).
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• Benzo(a)pyrene concentration measured in OT3SOISA, 0T3814SA, and 0T3851SA exceeds
the RRS 2 (PQL).

• Benzo(b)fluoranthene concentrations measured in OT38OISA, 0T3814SA, and OT3S51SA
exceed the RRS 2 (PQL).

• Benzo(k)fluoranthene concentrations measured in OT38O1SA and OT3SS1SA exceed the RRS
2 (PQL).

• Bis(2-ethylhexyl)phthalate concentration measured in 0T3801 SA and 0T3804SA exceeds the
RRS 2 (GWP-Ind).

• 2,4-Dinitrotoluene concentrations measured in OT3SOISA exceed the RRS 2 (PQL).

• 2,6-Dinitrotoluene concentration measured in OT38O1SA exceeds the RRS 2 (PQL).

• 3,3'-Dichlorobenzidine concentration measured in OT3SO1SA exceeds the RRS 2 PQL).

• Dibenz(a,h)anthracene concentration measured in OT3SO1SA exceeds the RRS 2 (PQL).

• Hexachlorobenzene concentration measured in OT3SOISA exceeds the RRS 2 (PQL).

• Indeno(1,2,3-cd)pyrene concentration measured in OT3SO1SA exceeds the RRS 2 (PQL).

• Pentachiorophenol concentration measured in OT3SO1SA exceeds the RRS 2 (PQL).

• Bis(2-Chloroethyl)ether concentration measured in 0T3 801 SA exceeds the RRS 2 (PQL).

• n-Nitrosodi-n-propylamine concentration measured in OT3SOISA exceeds the RRS 2 (PQL).

Concentrations of other constituents are below their respective RRS 2.

Subsequent to the October 1995 sampling event, SPLP was conducted on several samples collected
in close proximity to the October 1995 sampling locations to determine the leachability of the
constituents of concern. The SPLP results (listed in Table 2-3) were below the RRS 2 for
groundwater for several COCs at several locations indicating that soils from those locations were
protective of groundwater and hence not of concern. The locations that satis& this criteria and
therefore eliminated from further consideration are:

• OT38O1SA for Chromium due to AMS-014.

• Since SPLP results were below the OW-md standard at locations OT384SSA and OT3S4OSA
where highest concentrations of lead were measured, it is reasonable to assume that the
leaching of lead from all other locations at the site will also be protective of groundwater.

• Since SPLP results were below the GW-Tnd standard at locations 0T3848SA and 0T3815SA
where highest concentrations of nickel were measured, it is reasonable to assume that the
leaching of nickel from all other locations at the site will also be protective of groundwater.
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Locations that are not of concern due to Lead and Nickel by the arguments above have been
identified with an asterisk ('*') in Table 2-2.

Locations where SPLP results were below the GW-Ind and therefore indicate that there is not
threat to groundwater have been identified with a double asterisk ('**') in Table 2-2.

Concentrations of Beryllium detected at the site are slightly greater than the applicable RRS2 for
GWP-Ind (basewide background). Therefore, these concentrations are not expected to cause
unacceptable risk by leaching to groundwater.

Summary of Data Analysis

The above process identified 7 areas of concern and 17 COCs within the AMS that exceed RRS
2 and therefore require further evaluation to attain closure as shown in Table 2-4. These areas of
concern are listed below:

OT3S4OSA:

Ingestion and Inhalation of Vapors and Partièiiliites: Lead.

0T3801 SA:

Ingestion and Inhalation of Vapors and Particulatés: Benzo(a)pyrene, Dibenz(a,h)anthracene,
Benz(a)anthracene, Benzo(b)fluoranthene, and Bis(2-chloroethyl)ether.

Protection of Groundwater: Lead, 2,4-Dinitrotoluene,2,6-Dinitrotoluene, 3,3'-
Dichlorobenzidine, Hexachlorobenzene, Uis(2-Chlàroethyl)ether, n-Nitrosodi-n-propylamine,
Benzo(a)pyrene, Dibenz(a,h)anthracene, Benz(a)anthracene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, and Indeno(1 ,2,3-cd)pyrene, Bis(2-Ethylhexyl)phthalate, and
Pentachlorophenol.

0T3804SA:

Protection of Groundwater: Bis-(2-Ethylhexyl)phthalate.

0T3814SA:

Protection of Groundwater: Beaz(a)anthracene, Benzo(b)fluoranthene, and Benzo(a)pyrene.
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0T3851 SA:

Protection of Groundwater: Benz(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene,

2.2.2 Geology

Surficial soils were sampled to a depth of two feet (Ii) at the site during previous investigations;
however, the previous investigation reports provided no discussion of geologic features or soil
descriptions. Borings and excavations planned as part of this investigation will be utilized to
provide relevant information on the geologic setting at the site.

For a discussion of the Installation geologic setting, refer to Section 2.1.1 of the Quality Program
Plan, dated December 1998.

2.2.3 Groundwater

Groundwater has not been characterized at the site. Soil contamination is believed to be limited
to surface soils at the site, and all identified contaminants of concern at the site are considered to
be relatively immobile in soil. The planned investigation is expected to demonstrate that soils
are only impacted at shallow depths and are not leaching into groundwater. The investigation
will be modified to address groundwater should contamination extend below eight feet in soils.

For a discussion of the Installation groundwater setting, refer to Section 2.1.2 of the Quality
Program Plan, dated December 1998.

2.2.4 Surface Water

Farmers Branch borders the southwestern extremity of the site. An unnamed ditch borders the
southern and eastern portion of the site. Farmers Branch serves as a drainage conduit for several
facilities at the site. These surface water bodies are approximately 25 fi wide and flow in the
southeast direction.

Refer to Section 2.1.3 of the Quality Program Plan, dated December 1998.

2.2.5 Biology

Refer to Section 2.1.4 of the Quality Program Plan, dated December 1998.
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2.2.6 Demographics

The Aerospace Museum Site (AMS) is located along Spur 341, west of the North-South primary
instrument runway, south of AFP-4, and adjacent to Farmers Branch Creek (Figure 1-1). The
site is currently covered with grass and slopes gently from northwest to southeast.
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3.0 PROJECT TASKS

3.1 CONCEPTUAL SITE MODEL DEVELOPMENT

Refer to Section 3.1 of the Quality Program Plan, dated December 1998.

3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
IDENTIFICATION

The Texas Risk Reduction Rule (30 Texas Administrative Code (TAC) 335 Subchapter 5) will
be the primary guide for determining site-specific risk-based target cleanup levels for the AMS
and for documenting that the site meets those levels as applicable.

3.3 CHARACTERIZATION OF BACKGROUND CONDITIONS

Jacobs Engineering Group Inc. conducted a basewide background study at the Naval Air Station
Fort Worth, Joint Reserve Base, Carswell Field, Texas to establish background concentrations of
inorganic constituents in various site media. Background concentrations were determined for 24
inorganic constituents in eac of the following background populations: surface soil; subsurface
soil; groundwater sampled via low-flow sampling techniques; groundwater sampled with a
bailer; surface water; and sediment in the surface water drainages. The results of the study are
presented in the Final NAS Fort Worth JRB, Texas, Basewide Background Study, dated
September 1998, prepared by Jacobs Engineering Group Inc.

3.4 RISK REDUCTION STANDARDS

An evaluation shall be conducted tQ assess attainment of the risk reduction standard in
accordance with the 31 TAC ,33S 555 for the attainment of Risk Reduction Standard
Number 2 (RRS 2): Closure/remediation to health-based standards and criteria.

3.5 DATA NEEDS IDENTIFICATIQN

The objectives of the project are defined in Section 1.3.1 of this Work Plan Addendum. Existing
site data have been evaluated against appropriate risk-based closure criteria. Data gaps identified
during the initial data evaluation will guide additional data collection for this project. Data
needed to accomplish the project objectives include:

Soil Contaminatibn Data. Soil contamination data are necessary to delineate localized areas
that exceed site-specific target levels and to demonstrate attainment of cleanup levels.
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• Soil and Sediment Characteristics Data. Soil characteristics data are necessary to understand
the geologic conditions at the site. Lithologic data will be recorded during all sampling
activities.

• Land Survey Data. Land survey data are necessary to accurately locate property boundaries,
easements, and soil boring and sample locations. Survey data will be required to fulfill deed
certification requirements for site closure under RRS 2.

3.6 FIELD INVESTIGATION TASKS

Field activities required to ffilfill project objectives will include those identified as necessary to
fill data gaps and implement selected interim actions to meet site-specific target cleanup levels.
The initial data evaluation and risk-based closure evaluations based on the provisions of RRS 2
identified the following two types of areas and field tasks required to achieve the project
objectives.

• Type 1: Areas that exceed the SAl-md and the GWP-Ind standards for one or more COC
(OT3SO1SA) and (0T3840SA)

• Type 2: Areas that exceed only the GWP-Ind standards for one or more COC (OT3SO4SA,
OT3S14SA, 0T385 ISA)

These areas have also been identified in Table 2-4 arid Figure 3-1.

To attain target cleanup levels for closure under RRS 2, the following activities are proposed:

• Type I Area: The horizontal and vertical delineation of the localized areas will be
conducted prior to soil excavation to determine the extent of soil excavation and demonstrate
attainment of cleanup levels for remaining soils. If the RRS 2— md have been exceeded, soil
will be excavated and disposed off-site.

• Type 2 Area: Collect surficial and subsurface soil samples and perform SPLP analysis on
the surficial samples to determine whether the residual soil concentrations are protective of
groundwater. If the SPLP results for the surficial soil exceed the RRS 2 for groundwater, the
subsurface soil samples will be analyzed. Soil above the deepest sample that does not exceed
the GWP-Ind (if any) will be excavated and disposed off-site.

Specific field investigation tasks required to achieve project objectives are described in the
following subsections.
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3.6.! Mobilizaton

Mobilization activities will be coordinated between the Base POC, AFCEE Team Chief, and
FPM prior to mobilization. Preparatory steps will include obtaining all necessary permits for
ground penetration, an initial land survey, briefing personnel on field activities, field equipment
procurements, and establishing a temporary field office.

3.6.2 Sampling and Analysis

A summary of the sampling analyses is provided in Table 3-1. For details regarding sampling
analyses and field activity procedures, refer to the Field Sampling Plan (FSP), Quality Assurance
Project Plan, and Health and Safety Plan provided in the Quality Program Plan, dated December
1998.

For Type 1 areas as described above, a soil boring will be drilled in the area of concern as close
to the previous sampling location as possible. Soil samples will be collected from a depth of 2-4
if, 4-6 ft, and 6-8 ft below ground surface (bgs).

Initially, the sample collected from 2-4 ft will be analyzed for the analytes of concern (analytes that
exceeded SAI-Res at 0-2 ft bgs in previous samp1in activities.). The results will be compared to
the GWP-Ind RRS 2. The comparison will result in one of the following cases:

Case 1: Csoil> GWP-Ind

An SPLP analysis will be conductedcmthe ample and the results will be compared to OW-
md. This will result in one of the following cases:

Case 1(a): CSPLP <GW1nd

Since this soil layer is protective of groundwater, the vertical extent has been defined and
soil from above this layer will be excavated.

Case 1(b): CspLp> GW-Ind

Since the soil layer is not protective of groundwater, the next deeper sample will be
analyzed and the results will be again be compared to the GWP-Ind RRS 2 (repeat entire
process). The comparison will again result in one of two cases being described.

Case 2: Csoil <GWP-Ind

Since this soil layer is protective of groundwater, the vertical extent has been defined and
soil from above this layer will be excayatd
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Therefore by sequential sampling at 2 ft intervals and comparison to RRS 2 will result in one of the
two cases described above. The above procedure will require the collection of samples at multiple
depths from each boring, all of which may or may not be analyzed. Sufficient soil will be collected
at each depth and archived for analyses as needed within established holding times.

To determine the horizontal radial extent of Type I Area excavation, eight surface soil samples
from 0-2 ft bgs will be collected at a distance of 10 ft and 15 ft from the boring in the north,
south, east and west directions. The concentrations of relevant COCs in the samples from 10 ft
will be analyzed and compared to the RRS 2. In cases where the concentrations are below the
RRS 2, the lateral extent of excavation will extend to 10 ft. In the case that the concentrations
are not below the RRS 2, the 15 ft samples will be analyzed and compared to the RRS 2 to
determine the horizontal extent of the excavation. Therefore, the above procedure may require
the collection of samples at multiple distances from each boring, all of which may or may not
be analyzed. The purpose of taking surficial soil samples in all directions of the boring is
to determine local extent of contamination. The objective of the horizontal sampling is
not to delineate the site, that has already been accomplished in previous studies. A 15 ft
radius was chosen to define the probable boundary of horizontal delineation based on
evaluation of past data and site descriptions.

For Type 2 areas as described above, a soil boring will be drilled as close to the previous
sampling location as possible. Soil samples will be collected from depths of 0-2 fi, 2-4 fi, and 4-6
ft bgs. To satisfy closure criteria for RRS 2, SPLP will be conducted on soil samples collected
from 0-2 ft bgs at these locations. The SPLP results will be compared to the OW-md standard for
the COCs. One of the following cases will result from the comparison:

Case 1: CSPLP <GW-lnd

Since this soil layer is protective of groundwater, no further action is required and the area is
considered to meet RRS 2.

Case 2: CspLp> GW-Ind

Since the soil layer is not protective of groundwater, the next deeper sample will be analyzed
and the results will be compared to the GWP-Ind RRS 2. This procedure will again result in
an area that needs excavation where the local extent will be determined as discussed
previously in section 3.6.

Analysis and extensive review of past sampling data from the area indicate a trend where
concentrations of contaminants are only slightly above RRSs and at shallow depths. Based
on this analysis, it is not anticipated that CspLp will be greater than GW-lnd at 8 ft bgs. In
the unlikely event that elevated levels are detected at 8 feet bgs, samples at deeper depths
will be collected in a second round of sampling.
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3.6.2.1 Order of Analysis

As mentioned in the previous paragraph, all initial vertical samples taken at 2-4 ft bgs will
be analyzed within 7 days. Results obtained from the samples will be compared with the
RRS as outlined above. If necessary, the remaining soil samples at a given location will be
analyzed and compared with the RRS. The order in which the contract laboratory will
perform the analysis will depend on theliohuing times, but in general the order of analysis
will be:

Analysis Maximum Holding Times (Matrix:SoiI)
SYOCs 14 days to extraction; 40 days after extraction
Metals 180 days

3.6.3 Land Surveys

Field activity survey information will be recorded as described in detail in the FSP. For those
sites submitted for closure under RRS 2, survey data outlining the property location and
boundaries will be obtained to ftilfill deed certification requirements.

3.6.4 Waste Management

Wastes that may be generated during the project activities include: (1) drill cuttings; (2)
excavated soils; (3) expendable personal protective equipment;(4) decon water and (5) general
trash. Waste handling shall be dealt with on a site-by-site basis. Waste that is classified as
non-investigative, such as litter and household garbage, shall be collected, containerized
and transported to the designated landfill or collection bin. Investigation derived waste,
such as drill cuttings, drill fluids, decontamination fluid and purged groundwater, shall be
properly store in 55-gallon steel closed top drums and temporarily stored at a designated
central location, prior to removal and disposal by a qualified contractor.

Waste disposal activity will be coordinated wit carswell AFB authorities and they are
responsible for signing all transportation manifests as the generator. Any hazardous waste
disposal will be at a site selected by Carswell AFB authorities. Waste management practices will
follow the guidelines established by the TNRCC. Detailed waste handling procedures are
presented in the FSP.
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4.0 DATA ASSESSMENT, RECORDS, AND REPORTING REQUIREMENTS

4.1 DATA ASSESSMENT

Refer to Section 4.1 of the Quality Program Plan, dated December 1998.

4.2 RECORD KEEPING

Refer to Section 4.2 of the Quality Program Plan, dated December 1998.

4.3 REPORTING REQUIREMENTS

Refer to Section 4.3 of the Quality Program Plan, dated December 1998.
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5.0 PROJECT MANAGEMENT

Refer to Section 5.0 of the Quality Program Plan, dated December 1998.
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6.0 PROJECT SCHEDULE

Refer to Section 6.0 of the Quality Program PTiÜi, dated December 1998.
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TABLE 2-2
CONSTITUENTS OF CONCERN EXCEEDINGRRS 2 MSCs AT THE ANtS

Anatyte Sample Concentration PQL

(nigtlcg] [mgikg]

RRS 2 MSC

(mglkgl

Basewide

Background

Ingestion Qf Soil. Inhalation of Vapor, and Particulates. and Dermal Contact with Spit

lead 0T38.405A 1030 05 1000 3097

SVOCs

Bè'nzo(a)pyrene OT38OISA 237 0333 034

Benz(a)anthracene 0T38018A 3.6 0.333 3.4

Benzo(b)fluoranthene 0T3801 SA 4 81 0333 34

Dibenz(a.h)anthracene OT38OISAp 3.51 0.34

bit(2-ChIordéthsd)èther OT38OISAp 0.417 0.333 032
-

n Nitrosodi n-propylamine OT38OISAp 0417 0333 016

Protection of Qroundwpter

Metals

Beryllium 0T38253A 1.72 0.3 0.4 1.02

0T38243A 1.18 0.3 0.4 1.02

0T3827SA 1.62 0.3 0.4 1.02

0138425A 1.58 0,3 0.4 1.02

0T38445A 1.66 0.3 0.4 1.02

Chromium 0T3801SA 40.8 - 5 10 25.86

lead OflB4OSA 1030 05 I 5 3097

0T38015A* 227 0.5 1.5 30.97

0T3804SA 33 0.5 1.5 30.97

0T3807SA 49.4 0.5 1.5 30.97

0T3812SA* 32.g 0.5 1.5 30.97

0T3814SA 42.8 0.5 1.5 30.97

0T3816SA 52.2 0.5 1.5 30.97

0138225W 36.2 0.5 1.5 30.97

0138245W 62.2 0.5 1.5 30.97

0738325W 36 0.5 1.5 30.97

0T38465W 38,4 0.5 1.5 30.97

0T3847SW 128 0.5 1.5 30.97

0T3848SA" 651 0.5 1.5 30.97

OT38SISW 52.3 0.5 1.5 30.97

0138505W 96.3 0.5 1.5 30.97

Nickel 0T3802SA 198 5 10 14.6

0T38015A" 2T4 5 10 14.6

0138065W 198 5 10 14.6

0T3809SA** 205 5 10 14.6

0T38115,W 229 5 10 14.6

0T38155,A" 229 5 10 14.6

0138175W 200 5 10 14.6

0138185W 58.6 5 10 14.6

0138215W 195.5 5 10 14,5

0138255W 63.1 5 10 14.6

0138265W 218 5 10 14.6

0738275W 218 5 10 14.6

Nickel (continued) 0138285W 206 5 10 14.6

SR Fde&AF8\ tbi•sa,')sIs



TABLE 2-2
CONSTITUENTS OF CONCERN EXCEEDING RRS 2 N1$Cs AT THE AMS

455
iPage 2 of 2]

an

S9.F,In'AFBCanw&lwp abln

Analyte Sample Concentration

[m9/kgJ

PQL

mgIkg)

RRS 2 MSC

Img)lcgl

Basewtde

Background

14.6

14,6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

14.6

0T3829SA

0T3833SA'

013835SA'

0T38365A'

0T3838SA'

0T3840SA"

013841SA'

0138425A"
013843SA'

0T3844SA'

013846SA

0T3847SA

0T3848SA"

0T3849SA'

OT38SOSA

OT38OISAp

01380 1SAp

013801 SAp

0T3801SAP

0T38Q1 SAp

013801SAØ'

OT38OISAp

OT36OISAp

0T3801 s

OT38O1SA

OT3SI4SA

0T3851$A

OT38OISA

0138145k
0138515A

0T3851SA

0T3814SA

013851SA .1

OT38OISAp

0T3804SA

01380184

224

57 9

106

214

220

222

203

34 4

59 I

224

206

154

230 5

191

230

209

04

0634

3 51

0417

0417

I 25

0417

0417

36
041

045

3.37
04 1

0.479

4 81

0442
0658

0,5 93

3 51

09

3St

5

5

5

5

5

5

5

5

5

5

5

5

5

5

S

0333

0 333

0 667T
0.333__
0.333

0.333

1.0

033

0.333

0333 -

0 333
0333 —

0.333

0333
0333

0 333

0.333

0.333

0333
- -

0 333

0333

0.333

SyOcs

2,4-Dinitrotoluene

26 DcnitrotoluerW —

3,3-DicbIorobenzldie

Dlbenz(a,h)anthracene

Hexchlorobenzené

lndéno(t,2.3-cd)pyrene

Pentachblophehol

bIS(2-Chloroeths4)éther

itrosodi-n-propyla mine

6(d)äntce

Benzo(a)pyrene

Benzo(b)fiuoranthene

Benzo(k)fluoranthene

bis(2-Ethylhexyi)phthalate

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

0.042

0.042

.0,064

0.0039

0.1
-

0.039

0.1

0026 -

0.0041

0.039

0.039

0.039

002

002
0,02

0.039 -
0.039

0,039

0.39

0 39

0.6

08
"p' indicates proxy value assigned in accordance with INRCC memo dated July 23, 1998
• locations where SPLP analysis was not conducted but are not of concern

locations where SPLP results were below RRS 2-OW

— assumed non-detect

I I shaded box indicates remaining constituents of concern
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TABLE 2-3
SPLP CONCENTRATIONS AT THE AMS (MAY 1997)

COMPARED TO PQLs AND RIIS 2 GROUNDWATER MSCs

Analyte Sample* Maximum

(mg/L]

PQL

(mg/LI

GW.lnd**

(mg/LI

Metals

Arsenic All 1997 <0049 0.1 0.05

Beryllium AMS-018 0.0144 0.03 0.004

Chromium All samples <0.089 0.2 0.1

Lead AMSO14FD 00629 005 0015

Antimony All samples <0.02 0.05 0.006

Nickel All samples <0.02 0.1 0.1

indicates maximum concentration exceeds concentration

All samples were prepared by the Standard Method 1312, Synthetic Precipitation Leaching Procedure (SPLP)

"GW-lnd Groundwater MSC for Industrial Use

SA: Files\AFB\Cerswel!\wp-iabIes-.m, *IS
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